In discussing the treatment of acute osteomyelitis, the first difficulty to be met with in assessing the results of differing methods of treatment is the great variety of the disease. This variety combined with the relatively infrequent occurrence of the disease in the ordinary practice of a surgeon, makes it difficult for any one person to come to a satisfactory conclusion.
relatively infrequent occurrence of the disease in the ordinary practice of a surgeon, makes it difficult for any one person to come to a satisfactory conclusion.
(1) I shall assume that "acute" osteomyelitis meaDs a sudden illness associated with fever and evidence of inflammation of the bone, the duration of the illness being for days rather than for weeks.
(2) It would be convenient to limit the discussion to cases in which the condition occurs in the bones with a definite medullary cavity.
(3) It would be of advantage to consider only those cases due to the Staphylococcus aureus, or at least to consider these separately from the streptococcal group, since it is improbable that the same treatment is likely to be equally successful in both varieties.
It might also be advantageous to consider cases of osteomyelitis in the growing bone separately from those in which the condition occurs in the adult one, but so far as I have seen, the great difference in the adult bone is the slowing of the process, so that such cases do not, for the most part, belong properly to the class of case we are considering.
In assessing the results there should be considered: (1) The immediate mortality; (2) the saving of the limb; (3) the extent of the resulting acute necrosis of the bone; (4) the persistence of suppuration of varying degrees in the bone in after-years.
I have looked over the records of acute primary osteomyelitis of the long bones at University College Hospital during the last 20 years. There were 91 cases, of which only 7 cases were adults; there were 18 deaths. It is not always possible to be sure that they were staphylococcal, but in most cases this fact has been noted. There were ten deaths within from one to four days of the operation. Most of these deaths seem incapable of having been prevented by operative methods; in some cases it might be thought that the shock of the operation and the loss of blood might be factors in influencing the result, but the majority must be regarded as septiceemias, and for the purposes of the present discussion might be omitted.
The next group of deaths, of which there are seven, occur round about the tenth day after the operation, and the usual course of events has been that pus has been found beneath the periosteum, the medullary cavity has been chiselled open and laid bare to the extent to which pus has been visible; the resulting wound has been plugged with gauze and possibly treated with the Carrel-Dakin method. Fever has persisted and the patient has died in about ten days with preor post-mortem evidence of pericarditis and other signs of widespread infection. It is clear that a FEB.-SURG. 1 and it might be argued that the severity of the surgical attack had put the patient at a disadvantage.
This group passes into the next in which, in spite of the appearance of other foci in other bones and joints-and in one case in the pericardium-the patient survives after a long and trying illness. Lastly there are those cases in which the disease remains limited to the bone in which it was first observed.
In order to define the discussion, I suggest that we consider what should be done when, in the absence of obvious septicLemia, we find pus beneath the periosteum, which has been stripped to a greater or less extent from the shaft of the bone.
Twenty-five years ago I was told that if pus could not be seen coming from the bone at the epiphyseal line, the bone should be left alone and not opened up until further evidence for its necessity presented itself, but if pus was seen, the bone was to be opened up to the extent necessary to give free drainage. Following this came the period during which the bone was freely guttered with the idea of producing adequate drainage. Recently the tendency has been towards a more limited attack by means of drilled and trephined holes. Opposed to these methods of drainage there is the method of removal of the diaphysis. Personally I have had little experience of this method, and in spite of its theoretical attraction in removing the whole bony focus I doubt whether it is likely to prove of general application.
At present the question seems to lie between guttering the medulla and drilling the bone, or, as it might be put, between a wide or limited attempt to produce drainage. It is doubtful whether the widest opening up of the bone produces adequate drainage. It is very striking to note, in looking over the temperature charts of these acute cases, that, whatever method of drainage is used, the fever abates very gradually and few of the cases show a fall to normal within a few days, such as one might expect if the drainage had been adequate. The extensive opening up of the bone has failed to prevent a high mortality and the clinical course of the cases in which the patients have survived does not suggest that it succeeds in producing adequate drainage, so that in the early days of an acute primary osteomyelitis less severe measures should be undertaken. I have recently operated upon a boy, aged 13, admitted after fourteen days' illness with osteomyelitis of both tibie and turbid fluid in the left knee-joint. The periosteum had been extensively stripped from the upper two-thirds of the shafts except over a narrow line behind. I did not open the medulla at the original operation but a fortnight later I drilled trial holes in the upper ends; no pus came from the right tibia and a little pus, followed by blood, from the left one. At the end of six weeks there was no bare bone on the right tibia and there were merely small areas with granulations bursting through on the left tibia. The fever continued for six weeks but the general condition was good throughout. This was carrying inadequate drainage of the bone to the limit, and in this case it is so far satisfactory. I do not wish to draw any general conclusion from this case, but it suggests that it may not be necessary to open up the bone if the periosteum has been extensively stripped. It certainly shows that the blood supply to the upper two-thirds of the bone was not greatly damaged by the stripping of the periosteum as it would have been if the bone-marrow had been widely opened up.
In the post-operative treatment every effort must be made to maintain the patient's general resistance. This sounds like a pious aspiration, but something real can be done, and I believe that these patients should be treated in the open air and that they should be kept free from pain by efficient splinting. For this reason, I regard Orr's method of plugging the wound with vaselined gauze and fixing the limb in plaster of Paris as a distinct advance. The patients are free from pain and from the frequent dressing and the anesthetics which these dressings require. The great disadvantage is the foul smell; this is of less importance if the patient 21 Section of Surgery 519 is in the open air. The other drawback is that the wound and limb are more difficult to get at for inspection; I have not found this a great disadvantage, since if the general condition gives rise to the suspicion that all is not well, it is nearly as easy to remove a plaster-of-Paris bandage as it is a cotton one.
Of the other measures directed towards increasing the general resistance, I should like to hear the opinion of the meeting about blood transfusion.
The saving of the limb in acute osteomyelitis depends to a great extent on the invasion of a neighbouring joint and is as much a problem of the treatment of acute arthritis as of osteomyelitis, and I do not think that I can present you with any evidence of value in this connection. I rather suspect that the problem varies from joint to joint.
The extent to which the more conservative operative measures affect the necrosis of the bone is not easy to assess; my impression is that the less that is done to the bone, the smaller are the sequestra.
Even more difficult is the question as to whether the treatment of the primary attack affects the recurrence of inflammation in the affected bone, and I know of no evidence on which a considered judgment could be formed.
Mr. Eric I. Lloyd: In 1928 the Section of Orthopsedics held a discussion on the treatment of acute osteomyelitis,l at which I reported some statistics from the Hospital for Sick Children, Great Ormond Street. I have now brought two of the tables up to date. Statistics can be made to prove almost anything, but mine proved nothing unless it was the well-known fact that acute osteomyelitis carries a mortality of between 20% and 60%. All such compilations as these suffer from more than one defect. There is no hard-and-fast line between what is acute and what is subacute, or even chronic. At one end of the scale is the author, who includes such smouldering fires as osteomyelitis of the jaw and at the other is he who almost comes to believe that no case is acute unless the patient dies ! It is a question not of dishonesty, but of ignorance. Moreover, statistics like mine represent the results of different operative methods in the hands of different surgeons. 
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A friend of mine, in a paper last year upon another subject, remarked that he depended for justification of his method on a statement of the reasoning responsible for it, rather than on the usual table of results. The late Professor Starr might have said the same thing. If Starr's pathology is right his treatment follows, but if it is wrong his method falls with it. The pathology of osteomyelitis has long been considered an important branch of the medical student's knowledge, and " involucrum," " sequestrum " and " cloaca " have, perhaps, been the downfall of many. The pathology taught, however, is that of the dead, and not, as Lord Moynihan would have us learn, that of the living. The truth is that we know more about dead bone than about dying bone.
Everyone believes that osteomyelitis begins its local manifestations at the diaphyseal side of the epiphyseal cartilage, in that part of the shaft which is called the metaphysis. Invasion of the medullary canal often follows, but opinions are still divided as to whether this occurs early or late. You remember how Starr maintained that it occurred late, and hence he condemned all forms of gutter operations, with their extensive devitalization of bone. He advocated drainage of the primary focus only and recommended trephine or drill holes for this purpose. This diagram from Choyce's" Surgery " shows very well the possible directions of spread, and clearly illustrates the important fact that the compact bone of the shaft is thinnest at a point just below the periosteal attachment to the epiphyseal cartilage. It is here that perforation occurs, and I am inclined to believe that if careful search is made at operation this hole will generally be found at the highest 520 220 23 Section of Surgery 521 point of the subperiosteal abscess. Surely it is possible that the occasional success which follows simple incision of the periosteum may be due to an adequate natural drainage of the metaphysis. We cannot, however, rely upon this event or recommend the operation. The proof of Starr's contention that there is always direct communication between the metaphysis and the subperiosteal abscess rests with surgeons and not with pathologists. Starr went further than this in two directions. He believed that when medullary infection occurs it is not by direct spread, but via the Haversian canals in a retrograde direction. He maintained also that, in such an event, the medulla could be safely left to itself if adequate drainage of the metaphysis could be provided. Although we may shortly hear criticism of the present-day tendency towards more conservative operative methods, we can scarcely disagree with Mr. Gwynne Williams that "extensive opening of bone has failed to prevent a high mortality." 
Mr. W. H. Ogilvie: At the meeting to which Mr. Lloyd has referred, I presented an analysis of some fifty cases of acute osteomyelitis, but as the two facts which emerged from that analysis are well known, I shall not now repeat it. These facts may be briefly stated as follows: That osteomyelitis is a rapidly disappearing disease, and that the death-rate-the only factor to which a numerical value can be given-depends more upon the length of the history and the bone affected than on the method of treatment adopted. If, then, no individual surgeon sees cases of osteomyelitis in sufficient numbers to enable him to give rival methods a trial upon comparable series, and if figures have not much value in pointing the lesson, we are driven to base our arguments and form our conclusions upon matters of surgical principle, a far better method to my way of thinking than any appeal to statistics.
The principles of surgery are eternal, and succeeding epochs differ only in the extent of their elucidation and their manner of interpretation. It is therefore the part of the surgeon to lay stress, in the surgery of osteomyelitis as in that of aily other disease, upon the principles that should govern treatment, rather than on the details of some method that may happen to be the fad of the moment. There is a disquieting tendency in British surgery at the present time to follow fashions rather than principles, to accept anything new as ipso facto better than that which preceded it. The characteristic responsible for that tendency is an admirable one, an innate national modesty. We are always willing to travel across the Continent to see a master at work, and are often unaware that a compatriot, working within a few miles of our own hospital, is doing the same work very much better.
On this question of osteomyelitis I find myself becoming increasingly insular; that is to say, I am a supporter of the older methods, and of the gutter operation, though I freely admit that recent work has so modified the gutter as to remove from it those disadvantages which had brought it into disrepute in-the past.
The two men whose writinigs have chiefly influenced our attitude on osteomyelitis within recent years and brought it once more into the forefront of surgical interest, are Starr, of Toronto, and Winnett Orr. Their views demand earnest consideration, even though we may not be prepared to accept their conclusions. Starr's opinions, though they have been questioned, have considerably modified our views on the pathology of acute bone disease. That the primary focus is almost invariably in the metaphysis was known to the older writers, but Starr has proved, by observations, both experimental and clinical, which I think we must accept, that though infection spreads rapidly from its point of origin to the surface and thence extends widely under the periosteum, it is arrested for a considerable time by the cancellous tissue of the metaphysis. The medullary cavity is involved late, if at all, and in many instances where the periosteum is stripped off the whole shaft, the central canal is is as yet uninfected. It is not only Starr's pathological evidence, but the success of the method of limited drainage based upon that evidence, which carries conviction. The periosteum and the underlying abscess is laid open to its fullest extent, and the metaphysial area is drained by a series of drill holes, or one or more trephine holes over the area in which pus is found on drilling, but no further.
That excellent primary results are obtained by the Starr method cannot be denied, but it is questionable whether the drainage provided by a series of drill holes is sufficient. In osteomyelitis we have two problems to consider: the immediate one of saving life and limb, and the more distant one of making the cure permanent. No surgeon of ample experience or balanced judgment will claim that any method can promise complete freedom from recurrence in a bone that has once been the seat of osteomyelitis, but where the reparative processes have been effective, such recurrence will be merely minor and local. An abscess in any tissue heals by the falling together of its walls, but the Starr treatment, while it provides immediate drainage of the central abscess in the bone, leaves the process of repair to take place in a rigid cage whose walls cannot fall together. From a careful study of the results of an 524 26
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English surgeon who has practised the method for many years, I have been impressed by two things: that sequestra have formed subsequently in 60% of his cases, and that his skiagrams seem to show that though at the primary operation the infection appeared to be in the metaphysis only, the whole shaft has subsequently undergone inflammatory changes of minor or major degree, extending from one end to the other. Should the method of limited drainage be widely adopted, future years may see a great many central abscesses and recurrent infections, and possibly late metastases in other bones. The Winnett Orr method does not, I think, merit the same consideration. I do not understand that it has received any more support in the country of its sponsor than would be accorded to any method that is new and bizarre, nor do I believe that it would have flourished in this country had it arisen here. Its exotic origin is its chief recommendation. But its real beginning was in response to a certain set of conditions. When, in 1916, I was working in a British hospital attached to the Second French Arnmy in the Verdun Sector, the number of wounded daily reaching the group of hospitals centred about Revigny Junction was far greater than could be dealt with by ordinary means. As they were short of dressings and nurses, the French surgeons adopted the plan of treating their compound fractures an(d joint-wounds by wide d6bridement, free drainage, copious dressings, and plaster cases. The cases were left in position and the dressings unchanged for six or eight weeks unless the condition of the limb or of the patient urgently demanded further attention. The results were miraculous; many apparently hopeless cases recovered, but, on the other hand, the wounds healed with a maximum of scar tissue, and many knee-joints which might have recovered full movement were permanently ankylosed. This was the origin of the Winnett Orr treatment, and whether Winnett Orr learned the method from France or rediscovered it independently, these are the conditions to which it is especially suited. Where economy in materials and personnel is paramount it is the best method. But where there is a sufficiency of dressings and an adequate nursing staff we should be able to do better.
It is stated that the principles of the Winnett Orr treatment are adequate drainage and complete immobilization. These are the principles of the treatment of osteomyelitis, and we must not allow any attempt to fix a proprietary claim on them. Where the Winnett Orr method fails is in the great and unnecessary amount of fibrous tissue that is formed in the process of healing, and the wide and adherent scar that finally covers the wound. Scar tissue spells loss of function and probable recurrence. Kulowski, writing in the Journal of Bone and Joint Sutrgery, says:
When healing occurred following the Winnett Orr treatment, it was quite permanent." Here speaks enthusiasm rather than discretion. Recurrences will be seen after any method, but minor ones will be less frequent and major ones more easy to deal with if the tissues surrounding the bone are healthy and the skin covering it supple and non-adherent.
Gutter operations have been rightly criticized, because an unnecessary amount of bone is sacrificed, because the subsequent dressings are painful and involve repeated disturbance of the limb, and because the final result is an unhealthy scar attached to bone and liable to ulcerate on the occurrence of any trivial injury. But these drawbacks are accompaniments of the gutter operation--and not necessary accompaniments. Its underlying principle is that the whole of one side of the infected part of the bone is taken away, so that the abscess cavity is laid completely open. The mechanical inducement to further spread is removed, while after the infective process is overcome, its site can be obliterated. The gutter, as it should be practised, has learned restraint from Starr and immobilization from Orr, but has advantages unknown to either.
The bone should be approached by a flap incision. In the tibia, the commonest bone to be attacked, the incision should be about an inch behind the inner border.
5Or
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For other bones the approaches described by A. K. Henry can hardly be bettered.
In any case healthy tissues should be left in contact with the gutter, for they are an essential factor in the repair after the infection has been overcome. The gutter should remove about a third of the circumference of the compact bone as far as pus is found in the metaphysis, not over the area in which the periosteum is raised, for the external pus is no indication of the extent of the internal infection. In many cases a small removal is adequate. No curetting should be done, because emboli might be dislodged thereby, while if the cavity is open such tissue as is necrotic can find ready egress. Drainage is provided by laying Carrell tubes along the surface of the gutter between the overlying tissues and the bone, and the wound is closed by interrupted tissues, loosely tied, between which the tubes emerge. The limb is immobilized in some form of suspension splint, and irrigation is instituted and continued till the pulse and temperature indicate that the infection has been overcome. The dressings need not be changed more often than once every four or six days, for they collect not the foul pus of a plastered leg, but the inoffensive mucoid discharge of an irrigated wound. The dressing is painless since the wound is closed, and does not disturb immobilization since the limb is slung.
This method I have been using for many years in the few cases of osteomyelitis which have come my way. I feel that it is safer than the Starr treatment; I know it to be better than the Winnett Orr, though I still use this and have used it within the last three months for compound fractures involving joints. The method combines the advantages of an open wound as regards freedom of drainage with those of a closed one in regard to the subsequent scar. Discharges are washed away as soon as they are formed, and when the treatment is finished the wide-open space, which can only be bridged by granulations and covered by avascular skin, is avoided. Subsequent operations, through smooth, healthy skin, are very much easier, and their results are likely to be better.
Mr. Max Page: My excuse for speaking is that I opened a discussion on this subject at a meeting of the Association of Surgeons in 1928, and I then advocated the limited operation of periosteal incision. Mr. Boggon had at that time collected some sixty cases, which had occurred at St. Thomas's Hospital in a five years' period, and we found that a large proportion in that group had only had this limited operation carried out. The results, from a statistical point of view, were similar to those presented by most other hospitals, in regard to the immediate mortality, which was 19%. Those figures have been continued by Mr. Sworn, my surgical registrar, who reports that another forty cases have been treated at St. Thomas's in three years by somewhat similar methods. In this last series the general mortality has not altered. But the mortality of the cases treated by periosteal incision is higher than in the early group. My conviction is-and one can only go upon impressionsthat periosteal incision is not far wrong, and is better than more elaborate operations, but I think that trephining the diaphysis just below the epiphyseal zone, after Starr's method, is sound. It does little damage, and it opens up a minimum of uninfected tissue, and gives vent to pus, which is present under tension and otherwise may spread down the medulla. I am convinced that extensive operations on the medulla are productive of a greater degree of sequestration and so lead to more trouble afterwards. Mr. Ogilvie says that surgical principles show us the way with regard to technique. I am not sure about that. If you think of the history of the treatment of acute appendicitis you will admit that the surgeon was clear about the principle twenty years ago, and that was to remove an acutely inflamed appendix, and he did so, with a mortality which was anything between 20% and 50%: whereas he does so now with a mortality of only a few per cent. No doubt besides technique other factors have effected this change, but I think operative detail has much to do with the results of the surgical treatment of infection. The surgeon has but limited 526 28 power in the matter, and it behoves him to use that power in a timely and precise manner. Speakers this evening have rather overlooked the fact that we are dealing with a hydra-headed affair when we are treating staphylococcal infections. In many cases of osteomyelitis there is a bacterisemia-staphylococci in the blood -yet many of the patients recover in spite of that. The surgeon does nothing to the staphylococci in the blood, he merely deals with the local infection and prevents active trouble from that. I am sceptical as to how far he can prevent the fulminating cases from going wrong; I do not think he can, however early he gets them. The determining factor is the virulence of the infection and the resistance of the child. Mr. Gwynne Williams rightly emphasized the importance, in the handling of these cases, of raising the resistance of the patient ; the measures which he suggested for doing so are the best we have at present. I agree with him that blood transfusion, as far as I have seen it tried, has not been helpful.
I think the Starr method, on the whole, is the right method of technique for dealing with the situation.
With regard to the Winnett Orr method, as Mr. Ogilvie said, it was surprisingly successful in a certain group of cases and there must be something in it. It is an objectionable method, from the point of view of hospital amenities and impossible to carry out in a closed ward. But its success demonstrates that it is not always necessary to remove pus when it is in a wound; indeed, pus bathing a wound may sometimes be a beneficial thing. I do not know that it is always the right thing to wash away pus as soon as we see it, so long as it is not under tension. We need not go all the way with Winnett Orr, but we can splint the leg and use a pack down the medulla, and not be in a hurry to remove it. Cases I have seen treated in this way have run a benign course.
My remarks have been rather inconclusive, but observed results do not justify a more dogmatic statement.
Mr. A. J. Gardham said he believed that a large amount of the sequestration in ordinary osteomyelitis was not due to the osteomyelitis but to operative interference. No one would deny that sequestration could take place in a bone independently of any form of trauma. One was familiar with such a case in which there had been no operative interference, and yet the whole shaft had sequestrated; but these cases were not as common as those in which the surgeon was troubled for weeks--perhaps for months-with small sequestra, which needed removal at intervals. It was not unreasonable to suppose that where trauma was inflicted in the presence of acute infection, the degree of trauma was as much responsible for the sequestration as was the intensity of the infection. By limiting his interference the surgeon could reasonably hope to limit the subsequent sequestration. He, the speaker, would show skiagrams from two cases which he had chosen out of a fairly large number, as being typical examples.
Case I.-The boy, aged 6 years, was admitted with a three days' history of osteomyelitis. He had a swelling of the thigh, reaching nearly to the hip. He, the speaker, made an incision on the right side of the thigh, and exposed the bone in the situation of a collection of subperiosteal pus, and guttered the bone on the outer side. The skiagram ( fig. 1 ) was taken ten weeks after the operation. The patient had in the meantime developed infection of the knee-joint, which bad not been prevented by the gutter operation. There could be seen a large sequestrum, which was subsequently removed, and the position of the sequestrum corresponded with that of the artificial hole which he had made in the bone.
Case II belonged to the period when he had somewhat lost his belief in guttering in the treatment of osteomyelitis. The patient was a child aged 9, the history being almost exactly as in the last case. He (Mr. Gardham) exposed the femur from the inner side, and made a small hole in the popliteal surface. Figure 2 shows the sequestrum, which again corresponded closely with the position in which the hole had been made in the bone. Section of Surgery 529 There were two possible explanations. One was the rather beautiful one, which he could not accept, namely, that he had happened to arrange the hole just where the chief point of infection was, having estimated exactly where the sequestrum would be formed. The second and more tenable explanation was that the sequestrum followed on the surgical hole which was made. The evidence in these cases was clear, and he could show a further number of similar appearances. In perhaps 70% of the cases in which there were small sequestra of The sequestrum here lies immediately proximal to the operative openinig in the bone, which is shown by an area of increased translucency.
this type, the reason for the sequestrum was the position and extent of the operation, rather than the extent of the infection. If one could prevent a patient dying by making a hole in the bone, though it gave him a sequestrum, one must make the hole. But if guttering or making a hole in the bone had no influence on the course of the disease, it was of greater importance to avoid sequestration. His own present feeling was that opening bone was of no help in improving the prognosis in the acute stage of the disease and was a hindrance to smooth convalescence. The clear indication seemed to be to leave the bone to deal with its 530 Proceedings of the Royal Society of Medicine 32 own condition, so avoiding those sequestra not involving the whole shaft, which he believed to be due to operative interference. To those who did not go the whole way with Mr. Gwynne Williams he would say the smallest hole in the right place, i.e., at the epiphysial end of the diaphysis, made with a small trephine, was best.
Case III, the notes of which he had encountered accidentally, gave considerable support to the extreme reactionary view that the bone should be left alone, and not opened. The patient was a boy, aged 9 years, who had a typical history of osteomyelitis of five or six days' duration. A swelling was present about the knee-joint. The swelling was explored, FIG. 3 (Mr. Gardham's third cavse) .
The sequestrum here lies to the inner side of the tibia and corresponds in level and extent with the operative defect in the bone. and considerable cdema was found, but no pus. Incision of the periosteum did not produce pus, and the bone was not opened. Subsequently the fluid which came from the periosteum yielded Staphylococcus aulreUs. The wound was packed, and the boy was returned to bed. Leucocytosis of high degree was noted, and he, the speaker, advised on the fourth day that the bone should be opened. On removing the packing, pus escaped from the wound. The bone was, however, opened; the temperature went up, and there was a recrudescence of the illness for which the boy was admitted (see chart). The end of the story was that there was a fairly large sequestrum, corresponding exactly in position to the opening made in the bone ( fig. 3) . He did not doubt that, had the case been left alone, there would have been an 33 Section of Surgery 531 active rarefaction, pus would have made its way out, and the reparative process would have proceeded satisfactorily, with no sequestrum formation.
His view was that in from 50% to 70% of cases of osteomyelitis the sequestration, which worried the surgeon so much, was a direct result of the treatment employed. . . > T G F I 0 . Chart of Case III showing the fall in temperature following simple incision of the periosteum and the recrudescence following opening of the bone.
Mr. C. C. Holman: In considering treatment of acute osteomyelitis we are met by two difficulties. Firstly, the disease is relatively uncommon and few surgeons have records of a large number of cases; my own over a period of ten years total twenty-tbree. Secondly, the virulence of the disease is extremely variable.
You will agree with me that osteomyelitis is a local manifestation of a systemic infection. It may vary from a fulminating septiciemia which kills in a few days, to a subacute attack which ends in a chronic bone abscess.
My series include two cases of fulminating septicaemia in which death occurred early, and a restricted operation had no apparent influence on the progress of the disease.
At this stage I wish to raise my first point with regard to treatment. The orthodox teaching is, I believe, early diagnosis and immediate operation. Is this wise in very acute cases? Judging by the British Medical Association's discussion last summer the consensus of opinion is against early operation in streptococcal septictemia and it is well known that in the past many lives were lost by early operation in streptococcal empyema. May not the same principle apply to staphylococcal infection ? Might it not be wisest to allow more time for the devolopment of immunity in acute osteomyelitis ? I will now, as briefly as possible, consider the average type of osteomyelitis ranging from the severe to the subacute. My personal notes cover twenty-one of these cases. The bone primarily affected was the tibia in ten cases, the femur in five, the humerus in two, the pelvic bones in two, the ulna in one and the frontal bone in one.
In my experience the majority of patients do not enter hospital until the pus is under the periosteum. Out of the twenty-one cases, in only three was pus still confined to the bone. In four an abscess had formed and burst spontaneously, and in one the abscess had been opened by a doctor before admission. In five cases FEB.-SURG. 2 * Proceedings of the Royal Society of Medicine admitted with a sinus, including one pelvic case, I operated and removed the necrosed bone. I did this also in the frontal case and in the second pelvic case.
I must now confess that in ten cases in which the pus was under the periosteum, much to the consternation of various house surgeons, I did not open the bone. In such cases I use a tourniquet when possible and make a free incision extending, where the anatomy of the part permits, as far as the pus has tracked. The wound is left open and packed with gauze impregnated with bipp. In the four remaining cases I opened the bone; in three cases because the pus had not reached the surface, and in one, a case of six weeks' duration, in order to deal with a small cavity underlying the subperiosteal abscess. Of these twenty-one patients, only one died, a girl aged 8, who developed a severe suppurative arthritis of the hip-joint secondary to osteomyelitis of the humerus.
The majority of cases treated by simple incision required secondary operations for removal of sequestra of various sizes, but the necessary operation should involve no mortality.
My figures are too small to be of much value. Adequate statistics showing the relation of mortality to method of treatment are difficult to find. The subject is well worth a collective investigation.
In passing I cannot help mentioning some figures given at the discussion by the Section of Orthopedics in 1928.1 The speaker, after recommending an operation which involved the removal of two-thirds of the circumference of the bone for as far as the abscess seemed to extend, quoted six cases affecting the femur, with five deaths, five affecting the humerus with two deaths, three affecting the fibula with two deaths, four affecting the tibia with one death. It appears as if the death-rate is directly proportionate to the severity of the operation.
In a disease with a high death-rate we must seek the treatment which gives the lowest mortality and not one which gives a speedy recovery in some cases and a speedy death in others. I suggest that it is not essential to open the bone in every case and that extensive interference in the acute stage increases the death-rate.
Mr. John P. Hosford referred to involvement of the epiphysis in acute osteomyelitis of a long bone. He showed a skiagram from a case of osteomyelitis of the upper end of the tibia in a boy aged 10. Four days after the onset of symptoms a gutter had been made in the tibia, but it did not extend quite up to the epiphysis. The skiagram had been taken fourteen days later and showed destruction in the metaphysis in the part between the gutter and the epiphysial line; the same appearance was seen in the adjacent half of the epiphysis. Mr. ilosford commented on the probability of the infection having spread to the epiphysis by way of the vessels which in some cases pass through the epiphysial cartilage. He asked what was the best way of draining the epiphysis when infected: whether from the outside; from the joint which was early involved; or by making a hole through the epiphysial cartilage which, if the infection had spread through by way of a blood-vessel, was macroscopically intact.
Mr. 0. L. Addison said that this discussion had filled him with gloom.
Were surgeons of to-day going back to the surgery-or perhaps he ought to say, the want of surgery-of sixty years ago ? which resulted in filling the museums with thousands of specimens of bone trouble. It must be recognized that osteomyelitis was so extraordinarily virulent in many cases that it took its course, no matter what might be done in the way of treatment. He had seen many patients die from twenty-four to forty-eight hours after entering the hospital. He could not see how a trephine hole could be regarded as adequate drainage for anytbing but the simplest case. He agreed with nearly everything which Mr. Ogilvie had said. In cases in which there were sequestra after gutter operations the reason was that the surgeon sequestrum other than a small flake after doing an adequate operation. Bones, in small children, grew like weeds, and if the surgeon took away sufficient and secured free drainage, there would be no sequestrum formation. The specimens shown this evening of bone recovering from acute osteomyelitis were such as used to be seen in cases which the surgeon had never touched; in each of them were many septic foci left, and there was likely to be a blaze-up of these-and this did happen-at any length of time: he had seen such resuscitation of the disease after fifty or sixty years. The adequate treatment of a really severe and extensive case in the femur was so difficult that one could not look hopefully to a good result. Mr. Lloyd had mentioned this evening eight cases with three recoveries. Of those who did recover, if there was great extension in the femur, i.e., the disease occupying most of the shaft, it could be forecast that they would have trouble for the remainder of their life. In nearly every case in which there was severe involvement of the femoral shaft, the best treatment was amputation. He feared that would sound severe, but it was his view.
Mr. Kenneth Heritage said that, apart from the fulminant septicaemic cases for which little could be done, the whole crux of treatment lay in early diagnosis. Thus any child showing localized exquisite tenderness over a long bone, combined with fever and other evidence of sepsis, should have that bone explored. Diagnosis should not be delayed until either a subperiosteal abscess or gross cedema of the soft parts called for interference, as a negative exploration could do no harmn.
It was in such cases diagnosed early, whilst the infection was still limited to the metaphysis, that the more recent methods of Starr and Winnett Orr found their chief field of application and most satisfactory results. In these early cases the simpler and less shock-producing technique of Starr had given better results than wide guttering. Under a tourniquet the periosteum was exposed and incised at the point of maximum tenderness. If no pus was found under the periosteum the metaphysis was drilled at intervals, starting near the epiphysial line. A trephine disk was then removed, having for its centre the drill hole from which pus was seen to exude. In such an early case the cavity was then packed with vaseline gauze; the skin incision was brought loosely together and the limb immobilized on a suitable splint. Plaster was useful, probably owing to the absolute rest which was afforded, with freedom from movement and interference. A skiagram of the end-result of such an early case was shown in which the lower end of the femur was affected. Pus was found in the metaphysis only, and Staphylococcus aureus was grown. After six weeks the vaseline pack was found to be extruded and lying on a granulating area. No sequestrum resulted. If, however, the pus was found under the periosteum or infiltrating the cellular planes of the limb, complete enclosure in plaster was considered undesirable, as much spreading infection and scar tissue formation might result. Probably the three most important principles of treatment were early diagnosis, metaphysial drainage without opening the medullary cavity, and absolute immobilization. Mr. G. Vilvandr6 said that skiagrams depicting sequestra or other conditions were at best merely a gross or coarse presentation of what was happening in the bone. Beyond the abscess or the sequestrum visible in the skiagram there were inflammatory processes going on, or there was infection not revealed, which might be extending an inch or more beyond the margin of the pathological area shown in the picture. Neither were the skiagrams any criterion or sign of the virulence of the staphylococcal or streptococcal infection in the case. These conditions were to be appraised by clinical signs and examination, and as a result of clinical experience
